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HYDFAULIC TESTS OF BARCLAD SEALING WASHERS 

PURPOSE 

Studies were made to determine the effectiveness of Barclad sealing 
washers for  providing watertight seals  when used under the nuts on the 
threaded portion of bolts situated "in the wet" where high differential 
heads occur. 

CONCLUSIONS 

1. Leakage resulted at  approximately 200 feet of head when the nuts 
on the 518-inch bolts were torqued with 70 foot-pounds. 

2. The washers provided watertight sealing against heads of at  least 
623 feet of water o r  270 pounds per square inch (psi) when the nuts were 
torqued to 82 to 85 foot-pounds. 

3. The washers could be used on either the wet side o r  dry side of the 
bolted assembly with equal effectiveness (Figure 3). 

4. The washers were re-usable within the limits of the study. 

5. The washers should be equally o r  more effective when used on the 
bolt shanks o r  under the boltheads. This condition was not tested. 

INTRODUCTION 

F o r  the unwatering of a pressure  conduit o r  tunnel, and during inspec- 
tions o r  maintenance operations, leakage around bolts on gate seal  
clamps o r  other bolted surfaces subjected to  high-pressure differentials 
is undesirable. 

The procedure used heretofore for preparing boltholes for pressure 
sealing required drilling, counterboring, and countersinking (Figure 1A). 
A rubber "Of' ring was used under the bolthead o r  nut to  complete the 
seal  when'torque was applied to  the nut. Leakage often resulted around 
the "0" ring making a more effective means of sealing desirable. 



Two washers of a type developed by the L. J. Barwood Manufacturing 
Company, Inc., Everett, Massachusetts, were supplied to the Mechanical 
Branch, and thence given to the laboratory for testing (Figure 2). The 
washers were composed of high-grade buna "N" rubber enclosed on three 
sides with Type 302 stainless steel. The rubber portion of the washers 
was convex on one side and concave on the other (Figure 1B). The oper- 
ating principle required placing rhe convex side toward the high pressure 
so that the pressure would force the rubber tightly against the bolt shank 
o r  threads to add to the seal tighrness obtained by squeezing the seal 
when torquing the nuts to the bolts. Use of the washers has the advantage 
of eliminating the need for the countersinking operation in the preparation 
of boltholes for gate seal clamps, and offers the promise of fully water- 
tight seals. 

EQUIPMENT 

The equipment used for the study consisted of a high head pump, a 314- 
inch-thick blind flange with two 11116-inch-diameter holes near the cen- 
ter, two 518 - llNC, brass, hex-head bolts with nuts, and two Barclad 
sealing washers (Figures 2 and 3). 

TEST PROCEDURE 

One bolt was installed with the bolthead on the water side (high-pressure 
side) of the flange and the nut and washer on the dry side. The second 
bolt was  placed with the head on the dry o r  low-pressure side of the 
flange and the nut and washer on the water side (Figure 3). Both washers 
were installed under the nuts and around the threaded area of the bolts 
with the convex side toward the high pressure. The threaded area of the 
bolts w a s  the most difficult position to seal and was the test location re- 
quested by the Mechanical Branch. The nuts were torqued to 70 foot- 
pounds for. the first tests, and the flange was bolted to the downstream side 
of the Venturi meter in the high-head test facility. 

After bleeding the a i r  from the lines, the pumping head w a s  increased 
in 20-foot increments. At a head of 200 feet of water (approximately 
87 psi), leakage amounting to an occasional drip w a s  noted around both 
bolts. Increasing the head to 623 feet (approximately 270 psi) had very 
little effect on the magnitude of the leakage. 

The pump was then shut off, the flange removed, and the parts disassem- 
bled and inspected. No visible damage was noted on any of the components. 

The bolts and washers were again attached to the flange in the manner 
above, and the nuts retorqued to 6230 85 foot-pounds. The flange was 
bolted to the test facility, and the head increased in 20-foot increments 
to approximately,623 feet o r  270 psi (Figure 3). No leakage occurred. 
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ABSTRACT ABSTRACT 

e to determine the effectiveness of special sealing wayhers Tests  were made to determine the eflectivencss of special sealing washers 
in producing watertight seals  around the threads of bolts used through 
b u l b e a d s  and gates subjected to hiqh hydrostatic heads. The washers 
were composed of high-grade buna 'N" rubber enclosed on three sides 
with Type 302 stainless steel.  The rubber portion of the washers was 
convex on one s ide and concave on the other. Proper  installation required 
the convex side to be placed facing the high pressure. ,  The washers, when 
properly squeezed by torquing the bolting system, provided watertight seal- 
ing for  heads up to at least  023 feet of water, o r  210 psi.  The washers 

ctively to sea l  the threaded portion of the bolts on either were used effectively to sea l  ihe threaded portion of the bolts on either 
dry s ide of a flange. Within the l imits  of the testing, the the wet o r  the dry side of a flange. Within the limits of the testing. the 

washers were re-usable. The washers should be equally effective when 
used on the shanks o r  under the heads of the bolts. 

ABSTRACT A B S T ~ C T  

e made to determine the effectiveness of special seahng washers 
rig watertight seals  around the threads of bolts used through 
and gates subjected to  hiqh hydrostati; heads. The washers bulkheads and gates subjcctcd to hiqh hydrostatic heads. The washers 

posed of high-grade b u m  'N" rubber enclosed on three s ides were composed of high-grade buna 'N' rubber enclosed on three sides 
302 stainless steel.  The rubber portion of the washers was with Type 302 stainlees eteel. The rubber  portion of the washers was 
one side and concave on the other. Proper  installation required convex on one side and concave on the othcr. Proper  installation required 

the convex side to be placed facing the high pressure.  The washers. when 
properly squeezed by torquing the bolting system. provi*lod watertight seal- 
ing for  heads up to a t  least  623 feet of water. o r  270 psi.  The waehers 
were used effectively to seal  the threaded portion of the bolts on either 
the wet o r  the dry s ide of a flange. Within the limits of the tesiing. the 
washers were 're-usable. The washers should be eqwdly effective when 

shanks o r  under the heads of the bolts. used on the shanks o r  under the heads of the bolts. 
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